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I . I N T R O D U C T I O N
The purpose of this ACTION M E M O R A N D U M A M E N D M E N T is to: 1) request and

document Headquarters approval of a ce i l ing increase for the Libby Asbes to s S i t e ( S i t e ) in the
Libby V a l l e y in Lincoln County, Montana; and 2) m o d i f y and expand the scope of the Removal
A c t i o n described herein. The proposed m o d i f i c a t i o n of the scope of the Removal Act ion would
address newly i d e n t i f i e d exposure pathways and sources of vermiculite contaminated with
amphibo l e asbestos at the S i t e .

A l t h o u g h the EPA is fur ther inves t igat ing a number of s c i e n t i f i c and legal issues, there is
a clear concern for the health of the citizens of Libby. T h e r e f o r e , it is proposed that the EPA
proceed on all of the cleanup activit ie s planned or underway, according to this Act ion
Memorandum Amendment. T h i s is to include the removal of vermiculite insulation from
businesses and residences as necessary to assure the c o m m u n i t y ' s health is protected. For this
reason, and as a result of the urgency to begin this Removal Act i on , this Action memorandum
Amendment requests that, through your signature, you grant immediate authorization to the
Region to proceed with these cleanup activities pending the f i n a l resolution of the s c i e n t i f i c and
legal issues mentioned above.
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As a part of the present Removal Action, ongoing EPA investigations have i d e n t i f i e d
more contaminated propert ie s . There f or e , this Action Memorandum Amendment changes the
scope of the Removal Action to address all sources of amphibole asbestos where s igni f i cant
exposure may s t i l l take p lace , inc luding vermiculite insulation in targeted bu i ld ing s and homes.
T h i s approach is necessary because EPA and ATSDR invest igations indicate that p e o p l e in Libby
have been chronical ly exposed to amphibole asbestos via m u l t i p l e pathways, and that cumulative
exposures may be contributing to asbestos-related health e f f e c t s .

I I . S I T E C O N D I T I O N S A N D B A C K G R O U N D
A. S i t e Descript ion
1. Removal S i t e Evaluation

The Act ion Memorandum dated May 23,2000 (see Attachment 1) provides the basic
descript ion of the mine and processing f a c i l i t i e s , and outlines EPA's initial Removal Actions at
two industrial locations related to the Site . EPA approved the f ir s t Amendment to the Action
Memorandum on August 17, 2001 (see Attachment 2), to continue the previous activities and
address contamination at new properties.

The amphibole asbestos contamination found in the Libby V a l l e y comes from one or
some combination of the f o l l o w i n g sources:

Source
Vermicu l i t e Mining
Wastes

Vermiculite Ores

Vermicul i t e
Process ing Wast e s

Bulk Processing
Residual s

Description
Contaminated t a i l i n g s and mine overburden. Used as fill material at
locations throughout Libby. S a m p l e s indicate levels as high as 80%
asbestos, with typical values between 3 to 12%.
Often mixed in garden soil or in bulk p i l e s in yards. Material ranges
from trace to 12% asbestos, with typical values between 3 to 8%.
Two waste streams from the vermiculite expansion plants: 1) Stoner
rock is a grey-white, f l a k y crusted reject material. H a n d l i n g can easily
generate high levels of airborne asbestos fibers. Asbestos levels o f t e n
reach as high as 35%. 2) Low-grade expanded vermiculite that contains
a high percentage of unexpanded material. Several Libby residents have
reported using this material in their gardens.
Remnant materials around former processing plant s and the rail corridor
through Libby. Used as fill, or found in bulk pi l e s . U s u a l l y similar in
appearance and asbestos content to the wastes described above.



T r e m o l i t e Rocks S m a l l rocks to large boulders of amphibole asbestos, o f t e n mixed with
vermiculite. Asbes to s content can be as high as 80% to nearly 100%.

Vermicu l i t e
insu la t ion

Preliminary analysi s shows that most of the vermiculite insulat ion found
in homes and b u i l d i n g s in Libby contains amphibole asbestos. T h i s
material is inherently f r i a b l e (i.e., it t ends to generate airborne,
respirable asbestos f i b e r s ) , and is resistant to encapsulat ion and coating
techniques.

A m p h i b o l e
A s b e s t o s Dust

Contaminated dust inside the homes and businesses. EPA has co l l e c t ed
261 s e t t l ed dust sample s from 111 residential and/or business
proper t i e s . 25% of these proper t i e s (13% of the sample s c o l l e c t e d )
i d e n t i f i e d amphibole asbestos f i b e r s greater than 5 um in l ength, at
l ev e l s up to 300 times above the A H E R A standard. T h i s contamination
is eas i ly re-suspended in the air during routine cleaning activities.

Airborne or
ambient amphibole
asbestos f i b e r s

M e d i a reports suggest that the dry m i l l i n g operation released up to 5000
I b s . / d a y o f asbestos during peak production ( S e a t t l e P o s t - I n t e l l i g e n c e r ,
November 1999). Environmental releases l i k e l y contribute to
contamination throughout the Libby V a l l e y , including asbestos dust
found in homes where no obvious source has been i d e n t i f i e d .

EPA site inves t igat ions have i d e n t i f i e d addi t ional exposure pathways and contaminated
proper t i e s . In a d d i t i o n to these removal act ivi t ie s , the Agency proposed the S i t e for inclusion on
the NPL on February 26, 2002, at the request of the governor.

EPA studies indicate that the amphibole asbestos in vermiculite source materials may
contribute to releases and threatened releases of contamination. T h e r e f o r e , this Action
Memorandum Amendment changes the scope of the Removal Act ion to address all sources of
amphibo l e asbestos where past , current or future exposure may take place. T h i s approach is
necessary because EPA and ATSDR investigations indicate that p e o p l e in Libby have been
exposed to amphibole asbestos via m u l t i p l e pathways, and that cumulative exposures l i k e l y
contribute to the observed asbestos-related health e f f e c t s . The continued exposure of this
p o p u l a t i o n to any s ing l e amphibole asbestos release may further impact their health.
2. Physical L o c a t i o n / S i t e Characteristics.

The Libby Asbes to s S i t e and its characteristics are d e f i n e d in the previous Action
Memoranda (Attachments 1 and 2). In general, EPA studies show that the nature of the
contaminated areas that require response has s h i f t e d f rom a few large parcel s with high volumes
of contamination, to many smaller parce l s with smaller amounts of contamination. Hence, the
physical descriptions will broadly address the homes and bu i ld ing s found in the Libby Val l ey .
H o m e s and Businesses within the Libbv Ci ty l imi t s: homes within the C i t y of Libby tend to be



o lder (constructed prior to 1950), smaller (<1500 ft2), and on smaller lot s ( < l / 4 acre). There are
roughly 600 homes within the city l imit s . Because of their age, and the harsh winter conditions
in this part of Montana, the homes tend to require a higher level of maintenance work than most
homes across the country. The homes t y p i c a l l y remain t i g h t l y shut during the winter season, due
to the local climate.

Most of the businesses in the Ci ty of Libby are clustered in the downtown area, along
C a l i f o r n i a and Mineral Avenues, and along the Highway 2 corridor. The downtown businesses
are commonly laid out in a d j o i n i n g "row house style," and may share a common wall or roof.
Most b u i l d i n g s in this corridor are one or two stories. There are some stand-alone bui ld ings , as
well as a few out bu i ld ing s . The major i ty of these b u i l d i n g s were constructed prior to 1950.

The businesses along the Highway 2 corridor are almost all stand alone propert ie s , with a
few s tr ip mall developments . Most of these b u i l d i n g s are of s ingl e story construction, and more^
recently built than the downtown businesses.

There are two large commercial operationswithin the city limits of Libby. The
Burlington-Northern Railroad (BNR) rail yard straddles Highway 37 where it crosses the
Kootenai River. BNR investigations i d e n t i f i e d amphibole asbestos contamination along the
tracks in the rail yard, and in the bui ldings. BNR has begun to address these issues by removing
the contaminated source materials from its property.

The other large commercial operation is the St imson Lumber M i l l . The mill currently
manufactures plywood and dimension lumber. Prior to 1950, this site housed vermiculite
processing operations. In addi t i on , a portion of this property was used as a free nursery, which
used various grades of Libby vermiculite ores in bulk, ^Several of the bui ldings on the M i l l
property also contain varying amounts of vermiculite. The EPA and Stimson are currently
inve s t igat ing the contamination associated with these former operations, and monitoring the
exposure of St imson workers to amphibole asbestos.
3. Release or threatened release into the environment of a hazardous substance, or
p o l l u t a n t or contaminant.

The amphibole asbestos discussed in this Act ion Memorandum Amendment is a
hazardous substance as d e f i n e d by Sec t i on 101 of C E R C L A . EPA sampl ing and invest igation
have i d e n t i f i e d amphibole asbestos contamination at all of the locations found within the Libby
Asbes to s S i t e that are the sub j e c t of this and previous Removal Actions. EPA believes that
asbestos contamination is tracked into homes from the environment and out of homes into the
environment from various sources.
4. NPL status

In January 2002, the Governor of Montana designated the S i t e as the State's highest



priority for c leanup, and requested that as such the S i t e be included on the NPL per 40 CFR
300.425(c)(2). EPA proposed the S i t e to the NPL on February 26, 2002.
B. Other Actions to Date
1. Previous actions

EPA initiated removal actions at the site in the S p r i n g of 2000 at the Screening and the
Export Plants. Later inves t igat ions i d e n t i f i e d several more contaminated properties. EPA
initiated removal work on all of these propert i e s , and has addressed over 210,000 yds 3 of
amphibole asbestos contaminated so i l , and over 35,000 yds 3 of contaminated debris. S a m p l i n g
inve s t igat ion work is ongoing, with the high probabi l i ty of i d e n t i f y i n g more contaminated
proper t i e s and potent ial exposure pathways that will require addi t i onal response actions.

The Original Removal Act ion and subsequent Amendment proposed various actions that
have been initiated or c ompl e t ed , and a brief update on EPA's progress in compet ing those
actions is provided below:

Location Action Descript ion and S t a t u s
Export Plant Grace demol i shed and di spo s ed of 4 b u i l d i n g s on this proper ty , and

removed approx imat e ly 16,000yds3 of contaminated soi l , and 1500
yds 3 of debris from the property. EPA and Grace are working to
relocate the business from the remaining building, d emo l i sh the
bu i ld ing , and comple t e clean up. Ongoing.

Screening Plant F i v e parcels. N a t u r a l l y occurring layers of asbestos material appear to
underlie portions of the Site. Ongoing.

Raintree Nursery
and W i s e proper t i e s

All Raintree parcel structures were demoli shed. Some asbestos
remains four or more f e e t below ground surface. EPA placed a fabric
membrane at the f o u r - f o o t excavation d e p t h on the north side of the
S i t e to aid soil s t ab i l i ty and mark the l i m i t s of excavation. Compl e t e .

K D C B l u f f s
Disposal Areas

EPA excavated and b a c k f i l l e d the three parcels. S a m p l i n g indicates
low-level surface contamination of a 2-4 acre area which is zoned and
planned for residential development. Risk fac tor evaluation is
underway. EPA excavated 30-40% of the contaminated soil f rom the
K D C - F l y w a y . Ongoing.



Rainy Creek Road To improve haul road conditions and control elevated airborne asbestos
f ibers , EPA paved the lower h a l f - m i l e of the road, built a
decontamination station at the transition to the unpaved portion, and
insti tuted active dust suppression. The USFS and Lincoln County have
issued a j o i n t temporary road closure, restricting access. EPA is
working with the USFS to d e v e l o p a site s p e c i f i c Memorandum of
Unders tanding to coordinate each Agency's long-term r e spon s i b i l i ty for
the S i t e . Comple t e .

Plummer
Elementary School

EPA has excavated all contaminated soi l , and restored the area for use
as a playground. Comple t e .

Libby H i g h School
and Libby M i d d l e
School

EPA i d e n t i f i e d contamination under and around the tracks and
bleachers, and in bu i ld ing s . EPA removed all ta i l ings and wastes,
contamination underneath the bleachers and in the bui ldings. Most
work has been comple t ed . Track re-surfacing is planned ( S p r i n g
2002.) Ongoing.

Brownlee Property EPA removed the p i l e of unex f o l ia t ed vermiculite, and all associated
amphibole asbestos contamination. Comple t e .

S e i f k e Property EPA cleaned or removed all equipment contaminated with amphibole
asbestos, demolished two outbui ldings , and cleaned the interior of the
main residence. EPA also excavated all contaminated soil and debris,
and moved this material to the mine for disposal. Some bu i ld ing
reconstruction slated for Summer 2002. Ongoing.

Bums and Calhoun
Propert i e s

EPA found tremolite rocks used as garden landscaping borders at both
sites. The garden soils contained amphibole asbestos at l eve l s greater
than 1%. EPA found s igni f i cant l evel s of asbestos f ibers in dust in the
Calhoun residence. EPA removed all contaminated soil s and source
materials, and cleaned the interior of the Calhoun residence.
Comple t e .

Johnson, Sanderson,
T e m p l e , Struck,
Rice, F u h l e n d o r f ,
Spencer , and
W e s t f a l l Properties

EPA found vermiculite wastes and asbestos up to 10% by PLM in yard
or garden soil s at all these locations. EPA removed any tremolite
rocks, and either covered or demarcated major contaminated areas.
EPA is characterizing nature and extent of contamination. Ongoing.

Champion Haul
Road

EPA found vermiculite ore and/or t a i l i n g s with asbestos concentrations
greater than 1% at the surface, where the road leads from Highway 37
into a residential area. EPA covered these areas with a durable
g e o t e x t i l e fabric , while s a m p l i n g continues. Ongoing.



2. Current actions
EPA is continuing its on-site investigations in Libby. These include the traditional nature

and extent type sampl ing (Phase I S a m p l i n g Plan, January 4,2000), and some site s p e c i f i c
exposure scenario sampling (Phase II S a m p l i n g Plan, March 2001).

Most of the previous removal work is either comple t e or shut down for the winter. EPA
is d e v e l o p i n g de ta i l s for the ongoing and new pro j e c t s .
C. S t a t e , Local and Other A u t h o r i t i e s ' Roles

T h e Stat e o f Montana, A T S D R , P H S , U S G S , U S F S , Lincoln County H e a l t h Board, Libby
Schoo l Board, and C i t y of Libby o f f i c i a l s have been d i r e c t l y involved in this Removal Action
large ly in the area of communication with the Libby community, a medical screening program,
c o l l e c t i o n of background data, suppor t , and routine s a m p l i n g and monitoring.

ATSDR and PHS have cooperated with EPA in on-going exposure investigations in
Libby. A second phase of medical screening was begun in August 2001. ATSDR and PHS are
also working with local physicians, Lincoln County, and the State Medical O f f i c e r to deve lop an
e p i d e m i o l o g i c a l case series for Libby asbestos victims. T h i s will f o cu s on i d e n t i f y i n g the nature,
presentation, and progression of the disease endpoints from exposure to amphibole asbestos.

USGS is providing EPA with technical assistance in documenting the mineralogical and
morpho log i c nature of the Libby amphibole asbestos. T h e y are also conducting a remote sensing,
infrared spec troscopy analysis of the Libby basin to h e l p i d e n t i f y the presence of surface d e p o s i t s
(man-made/di s turbed by human act ivi ty, or undi s turb ed/na tura l ly occurring) of the amphibole
asbestos. USGS has also been working with EPA to augment and d e v e l o p the Agency's
analytical techniques.

The USFS is providing assistance at the S i t e with the road closure for Rainy Creek, t r a f f i c
control, and f i r e management. USFS is also working with EPA to e s tabl i sh a long-term p lan for
U S F S - o w n e d or control l ed proper t i e s that have been impacted by Libby asbestos.

Lincoln County has act ively he lped to provide assistance on medical screening and
evaluations, as well as patient care. The Lincoln County H e a l t h O f f i c e r continues to p l a y a
central role in the d i s s eminat ion of medical information to all of the parties involved.
Arrangements have been made for Lincoln County to take over the ambient air sampl ing in and
around Libby, incorporating this into their already es tabl i shed Clean Air Act program.

A l t h o u g h they have par t i c i pa t ed in many of the community activit ies and some of the
planning e f f o r t s , the S t a t e of Montana does not have the needed resources to conduct the site
inve s t igat ions or clean-ups i n d e p e n d e n t l y . The S t a t e has there fore de f erred the lead on all S i t e
act ivi t i e s to the EPA. EPA continues to provide in format ion to the Sta t e , and continues to seek



S t a t e Officials' input on the implementat ion of Removal Actions.

I I I . T H R E A T S T O P U B L I C H E A L T H O R W E L F A R E O R T H E E N V I R O N M E N T , A N D
S T A T U T O R Y A N D R E G U L A T O R Y A U T H O R I T I E S
A. T h r e a t s to Publ i c H e a l t h or W e l f a r e
1) Exposure to Libbv Asbestos: EPA has ident i f i ed and characterized amphibole asbestos
contamination at locations in and around the Libby V a l l e y . A partial list of locations includes
former processing p l a n t s , schools, yards, gardens and rail s idings. Each of these locations
exhibits an actual or potential comple t e human exposure pathway. EPA also found evidence that
asbestos has been tracked out of primary exposure locations, re sul t ing in numerous secondary
exposures and health e f f e c t s .

The weight of evidence demonstrates that the Libby community has a widespread medical
problem related to exposure to amphibole asbestos. The ATSDR mortality study in Libby found
elevated mortali ty associated with mesothelioma (a rare type of cancer which is very highly
linked with asbestos exposure). The rate of mesothelioma in the area is extremely high, with
over 1 case reported per 1000 Libby area p o p u l a t i o n versus an expected rate of no more than 1
case per 1 m i l l i o n in the general popula t i on . In Libby, asbestosis occurs approximate ly 40 to 60
times above the expected incidence. NIOSH evaluated U . S . asbestosis mortality rates by county
and found results similar to those reported in the ATSDR mortality study; i.e., the death rate from
asbestosis in the Libby area is among the highest in the nation. S t u d i e s indicate that as many as
41% of Libby vermiculite workers with a ten year work history have been diagnosed with
asbestosis (E.S. Wood, 1977, or E. Lovick, 1969).

EPA believes that chronic exposure to high level s of asbestos has compromised the health
of many Libby residents. The health e f f e c t s of this exposure, such as pleura! scarring, are
associated with increased risks of asbestos-related cancer and pulmonary impairment, and may
diminish the ab i l i ty to tolerate the e f f e c t s of further asbestos exposure. Regardless of the
mechanism, several studies have demonstrated the relationship between the f ind ing s of asbestos-
related pleural and in t er s t i t ia l abnormalities , and serious progression of chronic asbestos-related
diseases (e.g., Erlich et al., 1992; S h e p a r d , et al., 1997; Cookson, et al., 1986; V i a l l a t , et al.,
1983).

The adverse health e f f e c t s associated with exposure to amphibole asbestos in Libby has
been c l ear ly documented by occupational studies of former vermiculite mine and processing
workers by researchers from NIOSH and M c G i l l University [Amandus et al. 1987a, 1987b,
1987c; McDonald et al. 1986a, 1986b] which found that these former workers had s i g n i f i c a n t l y
increased rates of asbestos-related pulmonary abnormalities and disease (asbestosis and lung
cancer). Libby physicians describe health conditions consistent with these studies. Thus, EPA
has concluded that Libby residents are a sensitive populat ion. Asbestos exposures which would



present acceptable risks to a healthy p o p u l a t i o n may cause an increase in disease for this h igh ly
impacted community.

W.R. Grace & Co. instituted a we t-mi l l ing operation at the S i t e , which reduced airborne
asbestos releases. Grace then closed the mine and processors, further cutting workplace and
widespread ambient exposure pathways. EPA response work has i d e n t i f i e d and addressed even
more exposures that once existed in Libby. However, additional exposure pathways s t i l l exist,
and Libby residents continue to be diagnosed with asbestos-related conditions. The latency
period (ten to thirty years) for manife s t ing asbestos-related health e f f e c t s means that the b ene f i t s
of reducing the cumulative exposures to this community may not become evident for some time.

The e f f e c t s of these exposures may be aggravated by the prevai l ing tendency for
meteorologic inversions, which trap part i cu la t e contaminants in the area, result ing in Libby's
historic de s ignat ion as a non-attainment area for part i cu la te s . Libby also has a high rate of
smokers. The synergis t ic r e la t i on sh ip between cigarette smoking and asbestos-related i l l n e s s is
well documented, and l i k e l y a s ign i f i can t fac tor in the high disease rates observed in Libby.

EPA and others have demonstrated the f r i a b i l i t y of the f iber s by conducting workplace
and recreational exposure sampl ing scenarios in Libby. S a m p l e results for sweeping, transferring
vermiculite between containers, and EPA clean up activities yie lded airborne asbestos levels of
over 1 . O f / c c . S a m p l i n g for recreational exposures have shown exposure l ev e l s of 0.2 f / c c on a
school track. These levels far exceed the Occupational S a f e t y and H e a l t h Administration
(OSHA) permis s ib l e standard of 0.1 f / c c .
2) A s b e s t o s releases to the environment f r om contaminated vermiculite sources: EPA has
observed that older residences and businesses are most l i k e l y to contain contaminated
vermiculite insulat ion in Libby. The age and condition of these structures increase the l ike l ihood
of exposure to asbestos. Since Libby has the second lowest per capita income in Montana, many
p e o p l e tend to do repairs themselves, or pos tpone home repairs. The re sul t ing poor home
condi t ion increases the potent ial to release contaminated vermiculi te insulation into the l iving
space. In some Libby homes, vermiculite insulat ion is l i t e r a l l y f a l l i n g out into the l iv ing space
f r om gaps around l i g h t f i x t u r e s and electrical switches. EPA sampl ing has detected amphibole
asbestos in dust in the interior of approx imate ly 25% of the homes tested in Libby. EPA believes
that at least some of this contamination is related to the vermiculite insulation in the homes.

A s i d e f rom direct exposures, residents could sweep contaminated material up and throw
it in the trash, causing a release to the environment. A person conducting abatement or
renovation would l i k e l y d i s p o s e of a large quantity of contaminated vermiculite insulation in a
manner that would result in an environmental release and exposure to amphibole asbestos fibers.
J u s t as asbestos f i b e r s are tracked into homes, they are also l i k e l y to be tracked out of homes, into
the environment.
3) M u l t i p l e exposure pathways: In addi t i on to adverse e f f e c t s f rom exposure to asbestos among



workers and residents in Libby, there has also been a clear pa tho l ogy associated with secondary
exposures. The medical screening conducted by ATSDR during the Summer of 2001 (see
Attachment 4) documents an elevated rate of occurrence of lung abnormalities among f a m i l y
members of vermiculite workers. Likewise, the ATSDR screening also found elevated rates of
lung abnormalities among p e o p l e with non-occupational contact with asbestos contamination.

Based on this information and the Libby Adminis trat ive Record, EPA has made the
f o l l o w i n g general conclusions regarding asbestos exposure in Libby:

• Whenever materials associated with Libby vermiculite are found in bulk, they will
most l i k e l y be contaminated with amphibole asbestos;

• The amphibole asbestos found in the Libby vermiculite is highly toxic;
• The amphibole asbestos associated with the Libby vermiculite readily produces

respirable f iber s when disturbed;
• When peop l e may conduct routine activities in or around the amphibole asbestos

there is a high probab i l i ty for exposure to asbestos at levels that present an
unacceptable risk to publ i c health; and,

• As the number of exposure routes increase, so does the risk of developing lung
abnormalities and further progressing to symptomatic asbestos-related disease.

EPA and ATSDR investigations show that many residents in the Libby Val l ey have been
and are being exposed to amphibole asbestos f iber s through m u l t i p l e exposure pathways. The
August 23,2001 ATSDR Report indicates that more than 90% of the par t i c ipant s in the medical
screening reported 2 or more exposure pathways, while 40% reported six or more pathways.

The ATSDR report also notes that there was an increase in the rate of occurrence of
pleural abnormalities, d irec t ly linked to a reported increase in exposure pathways. For example,
while only 5% of the screening part i c ipant s who reported no known exposure pathway (other
than l iving in Libby V a l l e y ) had observed pleural abnormalities, 24% of the part i c ipant s who had
6 or more exposure pathways had pleural abnormalities.
4) S p e c i f i c Exposure Pathways: EPA detected amphibole asbestos in 339 out of 1164 (29%) of
the soil and s o i l - l ik e media samples from Commercial/Resident ial Yards in the Libby V a l l e y ,
with 3.4% of the samples at l evel s greater than 1%. EPA sampled 263 propert ie s , and detected
asbestos at 162 of them (62%). Asbe s t o s concentrations exceeded 1% at 21 propertie s (7.9%).

EPA has found wastes p i l e s of bulk vermiculite ore on residential properties. Ten out of
12 sample s (83%) taken from these p i l e s had l eve l s from 1% to 10% amphibole asbestos. On
two addi t ional propert ie s the Agency found that residents used tremoli te rocks as a decorative
border. In general, EPA has found that yard contamination appears to be associated with the
presence of vermiculite ores or min ing/pro c e s s ing wastes. The contamination is usual ly confined
to di screte areas of the property where these materials were p l a c e d , such as a garden or driveway.
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EPA has co l l e c t ed s e t t l ed dust samples f rom the interiors of b u i l d i n g s at 111 proper t i e s ,
of which 28 (25.2%) had detec table level s of amphibole asbestos. Overall, 12.7% of the dust
sample s showed detec table l ev e l s of amphibole asbestos f iber s . Asbe s to s contamination in
se t t l ed dust may be attributed to m u l t i p l e sources, inc lud ing former vermiculite workers,
proximity to processing p lan t s , presence of vermiculite insulation, condition of the bu i ld ing , past
renovation work, contamination of surrounding property, and secondary contact and track-in
contamination.

During the Phase II S a m p l i n g Inve s t iga t i on , the EPA co l l e c t ed air sample s f rom
personnel breathing zones and stationary locations during routine household activities (no active
cleaning events) and during active cleaning (i.e., vacuuming or dus t ing). The data indicates that
higher levels of amphibole asbestos in settled dust are related to higher airborne concentrations
during household activities.
B. T h r e a t s to the Environment

The primary threat i d e n t i f i e d is inhalation exposure of human popu la t i on s to Libby
amphibole , with only secondary concerns for exposure to domest ic or feral animals. The Act ion
Memorandum dated May 23,2000, contains addi t i onal discussion about potential threats to the
environment.
C. S t a t u t o r y and Regulatory Author i t i e s

The f o l l o w i n g is a discussion on the fac tor s used to determine the need for a Removal
Action found in the Nat iona l Contingency Plan at 40 CFR 300.415(b) (2) that relate to the
condi t ions now found in Libby, Montana. The evaluation demonstrates that the conditions at the
S i t e may present an imminent and substantial threat to human health and the environment and
meet the criteria for initiating a Removal Action under Section 300.415(b) of the N C P .

1. 3 0 0 . 4 1 5 ( b ) ( 2 ) ( i ) Actual or potent ial exposure to nearby human popula t i on s , animals,
or the f o od chain from hazardous substances: Amphibo l e asbestos contamination is found in
vermiculite ores and min ing/proc e s s ing wastes throughout Libby, and in settled dust and
vermiculite sources in homes and businesses. S i t e - s p e c i f i c data indicate s that exposures to Libby
amphibole through a number of sources and environmental media are pre s ent ly occurring at
l e v e l s exceeding those commonly accepted for protection of human health.

2. 300.415(b)(2)(v) Weather conditions that may cause hazardous substances or
p o l l u t a n t s or contaminants to migrate or be released: The c l imate of the area is characterized by
harsh winters and hot summers, with frequent atmospheric inversions, t r a p p i n g part iculate matter
and airborne f ib er s in the Libby V a l l e y , thus aggravating exposures.

3. 3 0 0 . 4 1 5 ( b ) ( 2 ) ( v i i ) The avai lab i l i ty of other appropr ia t e f ed e ra l or state mechanisms to
respond to the release: No other Local , S t a t e , or F e d e r a l agency is in the po s i t ion or has the
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resources to indep enden t ly implement an e f f e c t i v e response action to address the on-going
threats presented at the site. EPA is coordinating its actions with Sta t e and Local authorities.

4. 3 0 0 . 4 1 5 ( b ) ( 2 ) ( v i i i ) Other situations or fac tor s that may pose threats to publ i c health or
we l far e of the United Sta t e s or the environment: EPA and ATSDR have documented that
occupational, secondary, and environmental exposures of the pub l i c to a hazardous substance
have resulted in broad p u b l i c health impacts in Libby, Montana. The f u l l medical impact of this
S i t e wil l l i k e l y never be known. Hundreds of asbestos-related deaths have been recorded in
Libby over the last two decades. There are currently hundreds more who s u f f e r from asbestos-
related i l lne s s e s . The ATSDR medical screening indicates that more than 1,000 peop l e have
asbestos-related scarring in their lungs, or the pleural l ining of their lungs. Peop l e with this type
of scarring are at a much higher risk for developing lung cancer, mesothelioma, and/or f ibros i s
( M c M i l l a n et al., 1982; Erlich et al., 1992; Sheperd et al., 1997; Cookson et al; 1986; V i a l l a t et
al, 1983). The s i g n i f i c a n t medical impact of asbestos exposure in Libby dictates the need for an
expedient and thorough response.
D. C u m u l a t i v e C o n t r i b u t i n g F a c t o r s at Libbv

The volume, nature and concentration of amphibole asbestos in Libby are unique. The
Libby mine operated for nearly 80 years. During this time it is estimated that the mine produced
up to 80% of the world s u p p l y of vermiculite ore. There is no other known ore deposit of this
size in the world. In addi t ion, EPA sample data taken in 2001 confirm that amphibole asbestos
volume and contamination l eve l s in the Libby vermiculite ore body are s i g n i f i c a n t l y greater than
those found in vermiculite ore depo s i t s in South Carolina and Virginia.

The di s tr ibut ion and extent of contamination in Libby are also unique. Massive historical
and ongoing asbestos releases have l e f t contamination throughout the Libby area. The
proce s s ing f a c i l i t i e s were very close to the center of town, contaminating many commercial and
res ident ial properties. I s o l a t i n g a s ingle source for s p e c i f i c contamination and exposure
scenarios is d i f f i c u l t , if at all poss ible.

EPA has i d e n t i f i e d and evaluated 240 vermiculite processors in the US, and found 22
processors with asbestos contamination at l ev e l s of concern. The largest of these processors
handled a p p r o x i m a t e l y 530,000 tons of Libby vermiculite ore from the 1960s to 1990. In
comparison, EPA estimates that the total volume of material which came from Libby at 6.5
m i l l i o n tons from the 1960s to 1990. A l s o , the Libby p lant s m i l l e d , screened and "concentrated"
all of this ore, prior to sh ipp ing. T h e r e f o r e , a portion of the asbestos from the mine's total output
remained in Libby, via processes which were not used at the contaminated processor plants.

No other site is known to have the unprecedented rates of asbestos-related health impacts
found in Libby. Residents exhibit evidence of a high asbestos body burden, and exposures to
a d d i t i o n a l asbestos via m u l t i p l e pathways. Thes e fa c tor s make Libby residents more suscept ib le
to adverse health e f f e c t s f rom future exposures. The Libby p o p u l a t i o n also has a very high
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percentage of smokers and a high average observed body-mass index. These additional factors
a m p l i f y asbestos-related health impacts.

The socioeconomic status and i s o la t i on of Libby fur ther contribute to health issues.
H o m e s tend to be o l d , in poor repair, and require frequent maintenance or renovation. EPA has
documented ongoing releases of contaminated insulation from cei l ings and walls inside Libby
homes. Residents are l i k e l y to attempt unskil led asbestos abatement, home repair, or
renovations. Thi s greatly increases the risk of release and exposure to asbestos.

Libby geography compounds exposures and respiratory health issues. The enclosed
v a l l e y and frequent atmospheric inversions have caused the Agency to de s ignate Libby as a non-
attainment area for airborne par t i cu la t e s . Many residents heat their homes with wood f i r e s ,
further compounding poor air quality in the Libby V a l l e y .

The Libby Asbe s to s S i t e is the top priority hazardous waste clean-up site for the S t a t e of
Montana. The governor has asked that EPA place Libby on the Nat iona l Priorit ies Li s t (NPL),
using the State's one-time, top priori ty des ignation. EPA proposed the site to the NPL on
February 26,2002.

I V . E N D A N G E R M E N T D E T E R M I N A T I O N
The actual or threatened releases of asbestos from this S i t e , if not addressed by

impl ement ing the response action selected in this Action Memorandum, and those begun earlier
(See Action Memorandum dated May 23,2000), may present an imminent and substantial
endangerment to pub l i c health, we l fare , or the environment.

V . E X E M P T I O N FROM S T A T U T O R Y L I M I T S
The Action Memorandum dated May 23,2000, provided the documentation required to

meet the NCP section 300.415(b)(2) criteria for a removal and the C E R C L A section 104(c)
emergency exemption from the $2 m i l l i o n and one year l imi t s on Removal Response Actions.
C o n d i t i o n s at the S i t e continue to warrant this exemption. T h i s Action Memorandum
Amendment requests a c e i l ing increase under the already granted exemption beyond the $6
m i l l i o n response decision making authority de legated to the Region. Thi s ceil ing increase is
necessary to complete the Removal Actions authorized by the two previous Action Memoranda
(dated May 23, 2000, and August 13,2001), and the addit ional Removal Actions as described in
this Amendment.

Emergency Exempt ion: Current conditions at the Libby Asbe s to s S i t e meet the criteria set
f o r t h in CERCLA § 1 0 4 ( c ) ( l ) ( C ) [40 CFR 300.415 (b)(5)(ii) of the NCP]; present an immediate
threat to p u b l i c heal th or we l fare or the environment; continued response actions are immediate ly
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required to prevent, l imit , or mitigate an emergency; and such assistance will not otherwise be
provided on a t imely basis. If Removal Actions are not initiated or continued, p e o p l e will be
exposed to unsafe l eve l s of amphibole asbestos at all the locations discussed in this Action
Memorandum.

Consistency Exemption: Since the commencement of removal actions at the Libby
A s b e s t o s S i t e , EPA has proposed the S i t e to the National Priorities List. Continued response
actions are appropr ia t e and consistent with the remedial actions to be taken. Conditions at the
S i t e meet the CERCLA section 104(c) consistency exemption from the 12-month limitation.

Removal Action expenditures at the Libby Asbes to s S i t e will be tracked cumulatively
against a (s ingle) total Site ceiling. Any subsequent locations within the Si t e where actions are
deemed immediate ly necessary as of the result of the on-going investigations in Libby will be
documented a p p r o p r i a t e l y and added to the Admini s trat ive Record. These actions will likewise
be covered by the already established emergency, and tracked in a cumulative fashion.

V I . PROPOSED A C T I O N S A N D E S T I M A T E D C O S T S
A. Proposed Actions
1. Propos ed action de s cr ip t ion

EPA will continue and/or initiate actions to mitigate the threat to the publ i c health and
we l far e or the environment posed by the amphibole asbestos present at a number of locations
where vermiculite ores and mining wastes have come to be located. Removal of amphibole
asbestos associated with vermiculite ores and mining/proces s ing wastes in outdoor settings will
be done by either mechanical excavation or the use of a vacuum truck when poss ible .
A p p r o p r i a t e site controls and decontamination f a c i l i t i e s will be used as needed.

In addi t ion, EPA will remove vermiculite sources and amphibole asbestos contaminated
dust from targeted homes and businesses within the Libby V a l l e y , tailoring the cleanup based on
the condition of the bu i ld ings . A l t h o u g h there will be variation among individual homes and
b u i l d i n g s , the basic approach to removal of vermiculite and amphibole asbestos contaminated
dust for a property will be as f o l l o w s :
• Establishment of asbestos controls including physical barriers, negative air,

decontamination/entry/exi t corridor.
• Bulk removal of asbestos contaminated insulation in targeted homes and businesses.
• Removal/d i spo sa l of carpets, drapes and uphol s t ery (if contaminated).
• HEPA vacuuming the interior of the home.
• Restoration as needed.

EPA will evaluate the f e a s i b i l i t y and cost e f f e c t i v e n e s s of constructing an asbestos
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disposal cell at the Lincoln County L a n d f i l l . T h i s would al low year round operations and
accommodate the scope of the individual property clean-ups.

EPA will conduct the work in discrete geographic areas, addres s ing contiguous properties
concurrently, where po s s ib l e . Work will begin in the downtown Libby area closest to the former
Export Plant , working outward through the S i t e . EPA will give priority to propert ie s with
m u l t i p l e exposure pathways, high amphibole asbestos concentrations, or a current condition or
activity (e.g., remodeling) that may produce high airborne asbestos f iber levels.

F i n a l l y , EPA will conduct f o l l o w - u p monitoring to ensure that removal and restoration of
b u i l d i n g s in Libby e f f e c t i v e l y and permanently addresses potent ial exposure to sources of
respirable amphibole asbestos fibers.
2. C o n t r i b u t i o n to remedial p er f ormance

The S i t e is currently proposed to the National Priorities List (NPL). The OSC and RPM
are co l laborat ing on all sampl ing investigations to ensure that any removal investigation work is
consistent with that required by a remedial investigation. The RPM is involved with most
Removal Planning (such as evaluating the use of the Lincoln County L a n d f i l l ) to ensure that
clean-up goals and long-term management needs are met. Given this close coordination the
current removal actions will be consistent with any remedial cleanup that might be taken.
3. Description of alternative technologies

EPA has not found appropria t e alternate remediation t e chnologie s given the nature of the
amphibole asbestos contamination, the scope of the p r o j e c t , and its time-critical nature. EPA
will consider alternate remediation technologies that might enhance response actions, if any are
i d e n t i f i e d in the course of this, or any subsequent removal actions at the S i t e .
4. E E / C A

T h i s is a Time-Cri t i ca l Removal Act i on; thus, an E E / C A is not required.
5. A p p l i c a b l e or relevant and a p p r o p r i a t e requirements

See the Federa l and Sta t e ARARs i d e n t i f i e d and/or discussed in the attached Action
Memorandum (May 23, 2000).
6. Pro j e c t S c h e d u l e

Pending approval of this Action Memorandum Amendment, work will begin in S p r i n g
2002. Compl e t ing the excavations and restorations already underway will be the f ir s t priority.
The construction of the infrastructure necessary to support the clean-up of the individual homes
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in the Libby V a l l e y will be the second. The start of removal of vermiculite ores, mining wastes
and other sources from the downtown area should begin in Summer 2002. Work is l ik e ly to take
two to three construction seasons. A more de tai l ed schedule will be developed upon
Headquarters approval of this Action Memorandum Amendment.
7. Est imated Cos t s

The costs estimates presented in this section will be presented in two parts: 1) a proposed
overall S i t e ce i l ing incorporating the current S i t e c e i l ing and costs to date by removal area, the
proposed increases due to the additional number of properties where vermiculite ores and
mining/proce s s ing wastes have been f o u n d , closeout of on-going pro j e c t s and a planning f igure
for the construction of an asbestos l a n d f i l l c e l l . 2) A breakdown of the estimated cost per
proper ty for vermiculite removal.
T a b l e 1, Proposed S i t e Ceil ing by Project Area

1. Export Plant (PRP - L e a d )

2. Screening Plant ( F u n d - L e a d )
-Removal Work

- S e t t l e m e n t (Parker)

3. KDC Propert i e s (Scre en ing P l a n t )

4. S c h o o l T r a c k s and other A f f e c t e d Areas

5. Res ident ia l Areas

6. Rainy Road

7. L a n d f i l l Ce l l Design and Construct ion
8. I n t e r i o r Removals and Clean-up

$1,525,000

$7,605,000
1,500,000

$1,500,000

$2,500,000

$ 600,000

$1,500,000

-0-
-0-

$ 100,000

$ 1,000,000
-0-

$ 1,500,000

$ 1,000,000

$ 6,200,000

-0-

$ 3,000,000
$12,000,000

$ 1,625,000

$ 8,600,000
1,500,000

$ 3,000,000

$ 3,500,000

$ 6,800,000

$ 1,500,000

$ 3,000,000
$12,000,000
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9. Removal S a m p l i n g S u p p o r t and
Overhead

S u b t o t a l Extramural
Contingency

T o t a l Extramural Cos t s

-0-

$16,930,000
$ 3,386,000
$20316,000

$ 4,000,000

$28,800,000
$ 5,509,000
$34309,000

$ 4,000,000

$45,525,000
$ 9,100,000
$54,625,000

1. EPA Direct Cost s
2. EPA Indirect Cost s

T o t a l Intramural Costs

$ 210,000
$ 400,000
$ 610,000

$ 100,000
$ 250,000
$ 350,000

$ 310,000
$ 650,000
$ 960,000

T a b l e 2, T a r g e t e d H o m e , Business Inter ior Costs

800 @$1 1,000

Removal,
H E P A / W e t
Wipe Interior
Restoration
S u b t o t a l

$ 8,000

$ 3,000
$ 11,000

$8,800,000

Interior
Cleaning

$42,000

100@ $23,000

Removal,
H E P A / W e t
Wipe Interior
Restoration
S u b t o t a l

$18,000

$ 5,000
$23,000

$2,300,000
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T o t a l
15@ $56,000

Restoration
Subto ta l

$14,000
$56,000

$ 840,000
$11,940,000

There are other EPA Region VIII expenditures at the Libby Asbestos Si t e that are tracked
separately f rom the above mentioned Removal Cei l ing. These are the costs associated with the
Removal Site Inve s t i ga t i on (a.k.a.- Phase I Inves t iga t ion), costs incurred by the Region to support
the ATSDR Medical Screening, the Performance Evaluation S t u d y , the f u n d s given to USGS for
technical support, the Exposure Scenario Inve s t iga t i on (a.k.a.-Phase II Inves t iga t ion), f u n d s
provided to deve lop a site s p e c i f i c Risk Assessment, and fund s used to h e l p update the
Super fund P r o g r a m ' s Generic Asbestos Risk Assessment. For clarification purposes only, below
is an estimate of the pro j e c t budget for each of these items:

T a s k

Phase I S a m p l i n g Inve s t iga t i on
Medical Screening S u p p o r t
PE S t u d y
U S G S
Phase II S a m p l i n g Inves t iga t ion
S i t e S p e c i f i c Risk Assessment
Generic Risk Assessment
T O T A L

Regional Projec t
Budget (FYOO/01)
$ 4,500,000
$ 500,000
$ 700,000
$ 1,000,000
$ 1,000,000
$ 300,000
$ 500,000
$ 8,500,000

Regional Projec t
Budget ( F Y 0 2 )
$2,000,000

-0-
$ 50,000
$ 50,000
$ 100,000
$ 200,000
$ 20,000
$2,420,000

V I I . E X P E C T E D C H A N G E I N T H E S I T U A T I O N S H O U L D A C T I O N B E D E L A Y E D
OR NOT TAKEN

Delayed action will result in continued publ i c exposure to unsafe amounts of amphibole
asbestos. T h i s will increase the risk to publ ic health, and continue to burden an already heavily
impacted community.

V I I I . O U T S T A N D I N G P O L I C Y I S S U E S
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The Removal Actions described as part of this Action Memorandum are consistent with
EPA p o l i c y , and raise no outstanding issues.

I X . E N F O R C E M E N T
Attachment 5 is a confidential summary of the Enforcement Actions.

X. R E C O M M E N D A T I O N
T h i s deci s ion document represents the selected Removal Action for the removal of

asbestos sources f rom targeted homes, businesses, and public bu i ld ings in the Libby V a l l e y ,
which is within the Libby Asbestos S i t e , located in Libby, Lincoln County, Montana. The
proposed Removal Actions have been developed in accordance with CERCLA as amended, and
consistent with the NCP. T h i s decision is based on the Admini s t ra t ive Record for the S i t e .

Condi t i ons at the S i t e meet the NCP [40 CFR § 300.415(b)] criteria for a Removal
Action, and the NCP [40 CFR §300.415(b)(5)(ii)] criteria for an exemption from the statutory
l imi t s . I recommend your approval of the proposed Removal Action. The costs include a
ceil ing increase of $34,659,000, with a total projec t ceiling of $55,635,000.

Approve: ___________________ Date:
Marianne Lament Horinko
Assistant Administrator
O f f i c e of S o l i d Waste and Emergency Response

Disapprove:___________________ Date:____
Marianne Lament Horinko
Assis tant Administrator
O f f i c e of Sol id Waste and Emergency Response
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F i g u r e s :
Figure 1 Regional Map
Figure 2 S i t e Map

A t t a c h m e n t s :
Attachment 1 Action Memorandum, May 23,2000
Attachment 2 Act ion Memorandum Amendment, August 13, 2001
Attachment 3 ATSDR H e a l t h Screening S t u d y , August 23,2001
Attachment 4 ATSDR Morta l i ty S t u d y , December 20,2000
Attachment 5 Enforcement Memorandum

S U P P L E M E N T A L D O C U M E N T S
S u p p o r t / r e f e r e n c e documents which may be h e l p f u l to the reader and/or have been cited in the
report may be found in the Adminis trat ive Record File at the S u p e r f u n d Records Center for
Region VIII EPA, 999 18th Street , Denver, Colorado 80202.


